[The role of heat shock proteins HSP90 in the response of immune cells to centimeter microwaves].
The effects of low-level electromagnetic waves (8.15-18 GHz, 1 microW/cm2, 1 h) on the production of heat shock proteins, several cytokines, and nitric oxide in isolated mouse macrophages and lymphocytes were examined both under normal conditions and after the treatment of the cells with geldanamycin (GA), a depressor of activity of the heat shock protein 90 (Hsp90). The irradiation of cells without GA induced the production of Hsp70, nitric oxide (NO), interleukin-1beta (IL-1beta), interleukin-10 (IL-10), and the tumor necrosis factor -alpha (TNF-alpha). No changes in the production of Hsp90 in irradiated cells were observed, but intracellular locations of Hsp25 and Hsp70 altered. The preliminary treatment of cells with GA did not remove the effects of microwaves: in these conditions, the synthesis of all cytokines tested, nitric oxide, as well as total and membrane amount of Hsp70, and the amount of Hsp25 in the cytoplasm and cytoskeleton increased. Moreover, the exposure of cells incubated with GA resulted in the reduction of Hsp90-alpha production.